The effect of state of health on organ distribution and excretion of systemic plutonium in the Mayak workers.
The extrapulmonary distribution of plutonium in 20 organs (excluding the respiratory tract) was studied in workers who chronically inhaled plutonium at the radiochemical plants of the Mayak Production Association (Ozyorsk, Russia). The data were obtained by radiochemical analysis of soft tissue and bones samples collected at autopsy of 591 workers. The systemic plutonium distribution was determined in healthy individuals as well as in those with health impairment, specifically for those with liver diseases. Twenty-five years after the beginning of inhalation, systemic fractions in the liver and skeleton of individuals who were healthy at the time of death approximate the ratio 45%:45% proposed in the International Commission on Radiological Protection (ICRP) Publication 30. Pathological processes in the liver, accompanied by fatty dystrophy of hepatocytes, increased plutonium clearance from the liver. There was a considerable shift of the plutonium from the liver to the skeleton in individuals who died from liver disease. The average fractions of systemic plutonium in the liver and skeleton of those individuals were 14% and 78% respectively, which did not correspond to ICRP models, indicating a significant effect of disease conditions. Plutonium that was not redistributed was excreted. The urinary excretion rate of plutonium also correlated with state of health. The observed excretion as a fraction of systemic content was 1.64 x 10(-5) d(-1) for individuals in good health and 2.34 x 10(-5) d(-1) for individuals with various chronic diseases. The current models do not account for the influence of different pathological processes in the body on plutonium distribution and retention in systemic organs. This could have significant consequences for dosimetry calculations and risk estimations.